
Europaisches  Patentamt 

European  Patent  Office  ©  Publication  number:  0 1 6 6   3 3 9  
A 1  

Office  europeen  des  brevets 

®  EUROPEAN  PATENT  APPLICATION 

®  Application  number:  85107434.4  ©  Int.  CI.4:  F  21  P  3/00,  A  01  G  7 / 0 0  

@  Date  of  filing:  14.06.85 

@)  Priority:  15.06.84  JP  124299/84  U  @  Applicant:  Mori,  Kel,  3-16-3-501,  Kamlnoge,  Setagaya-ku 
Tokyo  (JP) 

@  Date  of  publication  of  application:  02.01.86  @  Inventor:  Mori,  Kei,  3-16-3-501,  Kaminoge,  Setagaya-ku 
Bulletin  86/1  Tokyo  (JP) 

@  Representative:  Patentanwalte  Griinecker,  Kinkeldey, 
@  Designated  Contracting  States:  CH  DE  FR  GB  IT  LI  NL  Stockmair  &  Partner,  Maximilianstrasse  58, 

SE  D-8000  Munchen  22  (DE) 

@  A  light  radiator. 
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A  light  radiator  for  effectively  diffusing  and  radiating  light 
rays  which  have  been  transmitted  through  an  optical  con- 
ductor. 

The  light  radiator  comprises  a  transparent  cylinder  (10), 
optical  means  (30)  movably  accommodated  in  the  cylinder  for 
reflecting  light  rays  guided  into  the  cylinder  from  the  optical 
conductor  (20)  and  radiating  the  light  rays  outside  the  cylinder, 
and  driving  means  for  moving  the  optical  means  along  an  axis 
direction  of  the  cylinder.  The  optical  means  (30)  being  con- 
structed  with  elliptic  globe  (31)  having  a  short  diameter  ap- 
proximately  equal  to  the  inner  diameter  of  the  cylinder  (10)  and 
comprising  an  air  chamber  (33)  having  a  reflection  surface  for 
reflecting  light  rays  guided  into  the  cylinder  and  radiating  the 
same  outside  the  cylinder  in  the  inner  space  thereof.  The  driv- 
ing  means  comprises  optical  oil  (45)  filled  in  the  cylinder  and  a 
liquid  pump  (40)  having  an  end  portion  communicating  with  the 
end  portion  of  the  cylinder  and  another  end  portion  communi- 
cating  with  the  other  end  portion  of  the  same.  The  optical 
means  being  moved  in  the  cylinder  by  use  of  the  liquid  pump. 



BACKGROUND  OF  THE  I N V E N T I O N  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  l ight  r a d i a t o r   f o r  

e f fec t ive ly   d i f fus ing   and  r a d i a t i n g   l ight  r ays ,   which  have   b e e n  

t r a n s m i t t e d   t h r o u g h   an  op t i ca l   cable   or  the  like  o u t s i d e   of  s a i d  

op t i ca l   c o n d u c t o r   c a b l e .  

The  p r e s e n t   a p p l i c a n t   has  p r e v i o u s l y   p r o p o s e d   v a r i o u s  

ways   to  focus   so la r   r a y s   or  a r t i f i c i a l   l ight  r a y s   by  use  of  l e n s e s  

or  the  like,  to  guide   the  s a m e   into  an  op t i ca l   c o n d u c t o r   c a b l e ,  

and  t h e r e b y   to  t r a n s m i t   them  onto   an  o p t i o n a l   des i r ed   p l a c e  

t h r o u g h   the  op t i ca l   c o n d u c t o r   cable.  The  so la r   r a y s   or  a r t i f i c i a l  

l ight  r a y s   t r a n s m i t t e d   and  emi t t ed   in  such  a  way  are  e m p l o y e d  

for  p h o t o - s y n t h e s i s   and  for  use  in  i l l u m i n a t i n g   or  for  o the r   l i ke  

p u r p o s e s ,   for  e x a m p l e ,   to  p r o m o t e   the  c u l t i v a t i o n   of  p l a n t s .  

H o w e v e r ,   in  the  case   of  ut i l iz ing  the  l ight   e n e r g y   f o r  

c u l t i v a t i n g   p l a n t s   as  m e n t i o n e d   above ,   the  l ight  r a y s   t r a n s m i t t e d  

t h r o u g h   the  op t i ca l   c o n d u c t o r   cable   has  d i r e c t i o n a l  

c h a r a c t e r i s t i c s .   S u p p o s i n g   t ha t   the  end  p o r t i o n   of  the  o p t i c a l  

c o n d u c t o r   cable   is  cut  off  and  the  l ight  r a y s   are   e m i t t e d  

t h e r e f r o m ,   the  r a d i a t i o n   ang le   for  the  focused   l ight  r a y s   is,  in  

g e n e r a l ,   equal   to  a p p r o x i m a t e l y   46°.  T h a t   is  qui te   a  n a r r o w  

field.  In  the  case   of  ut i l iz ing  the  l ight  e n e r g y   as  d e s c r i b e d  

above ,   it  is  i m p o s s i b l e   to  p e r f o r m   a  d e s i r a b l e   a m o u n t   o f  

i l l u m i n a t i o n   by  s imply   cu t t ing   off  the  end  p o r t i o n   of  the  o p t i c a l  

c o n d u c t o r   cable   and  by  let t ing  the  l ight  r a y s   emit   t h e r e f r o m .  

T h e r e f o r e ,   the  p r e s e n t   a p p l i c a n t   has  a l r e a d y   p r o p o s e d  

v a r i o u s   k inds   of  l ight  r a d i a t o r s   c a p a b l e   of  e f fec t ive ly   d i f f u s i n g  



the  l ight  r a y s   which  have   been  t r a n s m i t t e d   t h r o u g h   an  o p t i c a l  

c o n d u c t o r   cable   and  r a d i a t i n g   the  s a m e   for  i l l u m i n a t i o n   over  a  

des i red   a rea .   The  p r e s e n t   i nven t ion   was  m a d e   f o r m i n g   a  link  in 

the  chain  the reof .   In  p a r t i c u l a r ,   the  i n v e n t o r   a ims   at  a p p l y i n g  

in tens i f i ed   light  r a y s   to  a  des i red   pos i t i on   of  the  p l a n t s   b y  

keeping   the  l ight  s o u r c e   at  a  d i s t a n c e   to  the  p l a n t s   and  b y  

m o v i n g   the  l ight  s o u r c e   back  and  for th   in  o rde r   to  supp ly   t h e  

light  r a y s   over  a  wider  a r e a .  

SUMMARY  OF  THE  INVENTION 

It  is  an  objec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  l i g h t  

r a d i a t o r   c a p a b l e   of  e f fec t ive ly   emi t t i ng   the  so la r   r a y s   or  t h e  

a r t i f i c i a l   l ight  r a y s   t r a n s m i t t e d   t h r o u g h   an  op t ica l   c o n d u c t o r  

cable   o u t s i d e   the  s a m e   for  p r e f e r a b l y   n u r t u r i n g   the  p l a n t s .  

It  is  a n o t h e r   objec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

light  r a d i a t o r   s u i t a b l e   for  n u r t u r i n g   the  tall  t rees   g r o w n   as  p l a n t  

for  a p p r e c i a t i o n   in  a  bui ld ing  or  the  p l a n t s   set  in  a  row  or  a  

circle  on  a  p lane   in  a  b u i l d i n g .  

It  is  a n o t h e r   objec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

light  r a d i a t o r   s u i t a b l e   for  use  as  a  l ight  s o u r c e   p e r f o r m i n g   a  

pho to   s y n t h e s i s - r e a c t i o n   e f f e c t i v e l y .  

It  is  a n o t h e r   objec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

light  r a d i a t o r   c a p a b l e   of  s u p p l y i n g   l ight  r ays   to  the  tall  t r e e  

f rom  the  lower  p o r t i o n   to  the  upper   p o r t i o n   t h e r e o f .  

It  is  a n o t h e r   objec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

light  r a d i a t o r   m o v i n g   up  and  down  r o t a t i n g l y   or  p e r f o r m i n g   a  

g o o s e n e c k   m o v e m e n t .  

It  is  a n o t h e r   objec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  



l ight  r a d i a t o r   hav ing   an  op t i ca l   m e a n s   which  can  be  moved   u p  

and  down,   and  r o t a t e d   in  a  c y l i n d e r .  

The  a b o v e - m e n t i o n e d   f e a t u r e s   and  o ther   a d v a n t a g e s   o f  

the  p r e s e n t   i n v e n t i o n   will  be  a p p a r e n t   f rom  the  fo l lowing   d e t a i l e d  

d e s c r i p t i o n   which  goes  to  with  the  a c c o m p a n y i n g   d r a w i n g s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  c r o s s - s e c t i o n a l   c o n s t r u c t i o n   view  f o r  

e x p l a i n i n g   an  e m b o d i m e n t   of  a  l ight   r a d i a t o r   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n ;  

Figs.  2  and  3  are   views  s h o w i n g   e x a m p l e s   of  a  m e t h o d  

of  a r r a n g i n g   m a g n e t i c   s u b s t a n c e   1 2 ;  

Fig.  4  is  a  c r o s s - s e c t i o n a l   c o n s t r u c t i o n   view  f o r  

e x p l a i n i n g   a n o t h e r   e m b o d i m e n t   of  the  p r e s e n t   i n v e n t i o n ;  

Fig.  5  is  a  c r o s s - s e c t i o n a l   view  t aken   a long   the  s e c t i o n  

line  A -  A  of  Fig.  4 ;  

Fig.  6  is  a  plan  view  s h o w i n g   an  e x a m p l e   of  a  ho lder   f o r  

ho ld ing   a  pho to   s e n s o r ;  

Fig.  7  is  a  c r o s s - s e c t i o n a l   c o n s t r u c t i o n   view  f o r  

e x p l a i n i n g   still  a n o t h e r   e m b o d i m e n t   c o n s t r u c t e d   in  a  s t a t e   o f  

loop;   a n d  

Fig.  8  is  a  p e r s p e c t i v e   view  s h o w i n g   still  a n o t h e r  

e m b o d i m e n t   the  s i n g l e - l e a f   s c reen   c o n s t r u c t e d   with  a  l a r g e  

n u m b e r   of  l ight  r a d i a t o r s   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

Fig.  1  is  a  c r o s s - s e c t i o n a l   c o n s t r u c t i o n   view  f o r  



e x p l a i n i n g   an  e m b o d i m e n t   of  a  light  r a d i a t o r   a c c o r d i n g   to  t h e  

p r e s e n t   i nven t ion .   In  Fig.  1,  10  is  a  t r a n s p a r e n t   cy l inder ,   20 

op t i ca l   c o n d u c t o r ,   30  op t ica l   m e a n s ,   40  a  liquid  pump,   and  50  a  

f o u n d a t i o n .   A  l i g h t - e m i t t i n g   edge  of  the  op t ica l   c o n d u c t o r   20  is 

ins ta l l ed   at  the  lower  end  p o r t i o n   of  the  cy l inder .   The  light  r a y s  

t r a n s m i t t e d   t h r o u g h   the  op t ica l   c o n d u c t o r   20  are   emi t t ed   into  t h e  

cy l inder   10  f rom  the  l i g h t - e m i t t i n g   edge  of  the  op t i ca l   c o n d u c t o r  

20,  and  t r a n s m i t t e d   u p w a r d   by  r e f l ec t ing   the  inner  and  o u t e r  

wall  s u r f a c e s   of  the  cy l inder   10.  

In  the  cy l inder   10  is  s l idab ly   i n se r t ed   the  t r a n s p a r e n t  

op t i ca l   m e a n s   30  of  elliptic  glove  s h a p e   hav ing   a  s h o r t   d i a m e t e r  

a p p r o x i m a t e l y   equal   to  the  inner  d i a m e t e r   of  the  cy l inder   10.  

The  lower  end  side  of  the  op t ica l   m e a n s ,   tha t   is,  the  side  t h e r e o f  

for  r ece iv ing   the  l ight  r a y s   t r a n s m i t t e d   is  c o n s t r u c t e d   with  a  

t r a n s p a r e n t   body  31  hav ing   an  inclined  s u r f a c e   31a  f o r m e d   b y  

cu t t ing   the  s a m e   at  an  angle   of  a b o u t   45°  in  r e s p e c t   to  the  l o n g  

axis  of  the  t r a n s p a r e n t   body  f o r m e d   in  an  elliptic  glove,  w h i l e  

the  upper   end  side  of  the  op t i ca l   m e a n s   is  c o n s t r u c t e d   with  a  

hollow  t r a n s p a r e n t   m e m b e r   32  of  elliptic  glove  s h a p e   f o r  

s u p p l e m e n t i n g   the  c u t - o f f   p o r t i o n   of  the  a f o r e - m e n t i o n e d  

t r a n s p a r e n t   body  of  elliptic  glove  shape ,   in  which  an  a i r  

c h a m b e r   33  is  f o r m e d .  

T h e r e f o r e ,   the  light  r a y s   guided  into  the  cy l inder   1 0  i n  

such  a  m a n n e r   as  m e n t i o n e d   a b o v e   enter   the  op t i ca l   m e a n s   30 

f rom  the  t r a n s p a r e n t   elliptic  g love  31  of  the  op t i ca l   m e a n s   30 .  

And  then,  the  l ight  r a y s   are   r e f l ec ted   on  the  incl ined  s u r f a c e   3 1 a  

and  emi t t ed   o u t s i d e   the  cy l inder   10.  P l an t s   or  the  like  a r e  

c u l t i v a t e d   o u t s i d e   the  cy l inder   10.  The  light  r a y s   emi t t ed   f r o m  



the  cy l inder   10  as  m e n t i o n e d   a b o v e   are   supp l i ed   to  the  p l a n t s   a s  

a  l ight  s o u r c e   p e r f o r m i n g   a  pho to   s y n t h e s i s   r e a c t i o n .  

A  pipe  41  is  c o n n e c t e d   with  the  lower  end  p o r t i o n   of  t h e  

cy l inder   10  and  a  pipe  42  is  c o n n e c t e d   with  the  uppe r   end  p o r t i o n  

of  the  same.   The  op t ica l   oil  45  is  supp l ied   into  the  cy l inder   10 

t h r o u g h   those   pipes  41  and  42.  A  d i f f e r e n t i a l   p r e s s u r e   is  a p p l i e d  

b e t w e e n   the  lower  side  and  the  uppe r   side  of  the  op t i ca l   m e a n s  

30  t h r o u g h   the  op t ica l   oil  45  by  use  of  the  liquid  pump  40.  T h e  

op t i ca l   m e a n s   30  can  be  moved   up  and  down  in  the  cy l inde r   10 

by  the  ac t ion   of  the  a f o r e - m e n t i o n e d   d i f f e r e n t i a l   p r e s s u r e   a n d  

the  empty   we igh t   of  the  op t i ca l   m e a n s   30.  In  such  m a n n e r ,   t h e  

light  r a y s   can  be  suppl ied   to  the  t rees   f rom  the  lower  p o r t i o n   t o  

the  uppe r   p o r t i o n   t h e r e o f .  

The  n u m e r a l s   61  and  62  r e p r e s e n t   pho to   s e n s o r s  

m o u n t e d   on  the  ou te r   c i r c u m f e r e n t i a l   s u r f a c e   of  the  cy l inder   10 

at  the  side,  t h r o u g h   which  the  l ight  r a y s   r e f l ec t ed   by  the  o p t i c a l  

m e a n s   30  pass .   The  pho to   s e n s o r   61  de t ec t s   an  a r r i v a l   of  t h e  

op t i ca l   m e a n s   30  at  the  lower  end  of  the  cy l inder   10,  and  t h e  

d e t e c t i o n   s igna l   g e n e r a t e d   t h e r e f r o m   c o n t r o l s   the  liquid  pump  40  

so  as  to  supp ly   the  d i f f e r e n t i a l   p r e s s u r e   to  the  op t i ca l   m e a n s   30 

and  move   it  u p w a r d .   On  the  o the r   hand,   the  pho to   s e n s o r   62 

de t ec t s   and  a r r i v a l   of  the  op t i ca l   m e a n s   30  at  the  upper   end  o f  

the  cy l inder   10,  and  the  de t ec t i on   s igna l   g e n e r a t e d   t h e r e f r o m  

c o n t r o l s   the  liquid  pump  so  as  to  supp ly   the  d i f f e r e n t i a l   p r e s s u r e  

to  the  op t ica l   m e a n s   30  and  move   it  u p w a r d .  

T h o s e   pho to   s e n s o r s   61  and  62  are   c o n s t r u c t e d   in  such  a  

m a n n e r   tha t   the  s e n s o r s   can  be  r e m o v e d   f rom  the  cy l inder   10 

and  moved   a long  the  same.   Such  a  c o n s t r u c t i o n   enab le s   t h a t ,  



when  the  t rees   are   small ,   the  pho to   s e n s o r   62  is  ins ta l led   at  t h e  

lower  p o r t i o n   the reof ,   and  when  the  t rees   grow  up,  it  is  m o v e d  

u p w a r d .   T h e r e f o r e ,   the  l ight  r a y s   t r a n s m i t t e d   f rom  the  o p t i c a l  

c o n d u c t o r   20  can  be  e f fec t ive ly   supp l ied   to  the  t r e e s .  

The  n u m e r a l   11  r e p r e s e n t s   a  r e f l ec t ion   s u r f a c e   f o r m e d   a t  

the  upper   end  side  of  the  a b o v e - m e n t i o n e d   cy l inder   10.  T h e  

light  r ays   p a s s i n g   t h r o u g h   the  op t ica l   m e a n s   30  and  l e a k i n g  

u p w a r d   f rom  the  cy l inder   10  are  r e f l ec ted   on  the  r e f l e c t i o n  

s u r f a c e   11  and  emi t t ed   o u t s i d e   the  cy l inder   10.  In  such  a  

m a n n e r ,   the  s u r f a c e   of  the  ceiling  is  i l l umina t ed .   The  n u m e r a l  

34  r e p r e s e n t s   a  p e r m a n e n t   m a g n e t   ins ta l led   at  a  pos i t i on   w h e r e  

the  light  r a y s   re f lec ted   on  the  r e f l ec t ion   s u r f a c e   31 a  of  the  o u t e r  

c i r c u m f e r e n t i a l   s u r f a c e   of  the  op t ica l   m e a n s   30  are  not  p r e v e n t e d  

from  p a s s i n g   t h e r e t h r o u g h .   When  such  a  p e r m a n e n t   m a g n e t   34  

is  u n i t a r i l y   m o u n t e d   on  the  op t ica l   m e a n s   30,  the  l oca t ion   of  t h e  

op t ica l   can  be  de t ec t ed   by  de t ec t i ng   tha t   of  the  p e r m a n e n t  

m a g n e t   34.  On  tha t   o c c a s i o n ,   m a g n e t i c   s e n s o r s   63  and  64  a r e  

e m p l o y e d   ins tead   of  the  pho to   s e n s o r s   61  and  6 2 .  

M o r e o v e r ,   the  pos i t ion   s igna l   de t ec t ed   by  the  m a g n e t i c  

s e n s o r s   63  and  64  is  e m p l o y e d   in  o r d e r   to  c o n t r o l   the  l i q u i d  

pump  40  as  is  the  case  of  the  a f o r e - m e n t i o n e d   pho to   s e n s o r ,  

and  t h e r e b y   the  op t ica l   m e a n s   30  is  moved   up  and  down.  T h e  

n u m e r a l   12  r e p r e s e n t s   a  p e r m a n e n t   m a g n e t   or  m a g n e t i c  

s u b s t a n c e   ins ta l led   so  as  to  e l o n g a t e   a long  the  axis   of  t h e  

cy l inder   10.  The  op t ica l   m e a n s   30  is  so  r e g u l a t e d   as  to  turn  t o  

a  des i red   d i r ec t ion   by  use  of  the  p e r m a n e n t   m a g n e t   or  m a g n e t i c  

s u b s t a n c e   12.  

Namely ,   a  m a g n e t i c   a t t r a c t i o n   force   acts   be tween   t h e  



p e r m a n e n t   m a g n e t   34  m o u n t e d   on  the  op t i ca l   m e a n s   30  and  t h e  

p e r m a n e n t   m a g n e t   or  m a g n e t i c   s u b s t a n c e   12  m o u n t e d   on  t h e  

cy l inde r   10.  The  op t i ca l   m e a n s   30  is  moved   up  and  down  by  t h e  

ac t ion   of  the  m a g n e t i c   a t t r a c t i o n   force   in  the  s t a t e   t ha t   t h e  

p e r m a n e n t   m a g n e t   34  o p p o s e s   to  the  p e r m a n e n t   m a g n e t   o r  

m a g n e t i c   s u b s t a n c e   12.  On  the  o c c a s i o n   as  shown   in  Fig.  1, 

since  the  p e r m a n e n t   m a g n e t   or  m a g n e t i c   s u b s t a n c e   12  is  i n s t a l l e d  

in  a  s t a t e   of  a  l inear   line,  the  op t i ca l   m e a n s   30  is  moved   up  a n d  

down  l inea r ly ,   n ame ly ,   w i t h o u t   a c c o m p a n y i n g   any  r e v o l u t i o n a l  

m o v e m e n t .   H o w e v e r ,   in  case  t h a t   the  p e r m a n e n t   m a g n e t   o r  

m a g n e t i c   s u b s t a n c e   12  is  sp i r a l l y   a r r a n g e d   a r o u n d   the  c y l i n d e r  

10,  the  op t ica l   m e a n s   30  is  moved   up  and  down  a c c o m p a n y i n g  

r e v o l u t i o n a l   m o v e m e n t .   When  it  is  a r r a n g e d   z igzag  as  s h o w n   in 

Fig.  2,  the  op t ica l   m e a n s   30  is  moved   up  and  down  r o t a t i n g l y ,  

in  o the r   words ,   p e r f o r m i n g   a  g o o s e n e c k   m o v e m e n t   to  the  r i g h t  

and  left  d i r e c t i o n s .  

In  gene ra l ,   the  t rees   have   w i d e l y - s p r e a d   b r a n c h e s   at  t h e  

lower  p o r t i o n   t h e r e o f   and  the  e x t e n t   of  b r a n c h - s p r e a d i n g  

b e c o m e s   smal l   at  the  upper   p o r t i o n   thereof .   T h e r e f o r e ,   t h e  

ang le   of  the  g o o s e n e c k   m o v e m e n t   is  set  l a rge   at  the  l o w e r  

p o r t i o n   and  it  t u r n s   out   to  be  smal l   at  the  upper   p o r t i o n   in  o r d e r  

to  e f fec t ive ly   supp ly   the  l ight  r a y s   to  the  plant .   For  t h i s  

r e a s o n ,   the  width  of  the  z igzag  line  as  m e n t i o n e d   a b o v e   may  b e  

widened   at  the  lower  p o r t i o n   and  n a r r o w e d   at  the  upper   p o r t i o n .  

F u r t h e r m o r e ,   the  m o v e m e n t   speed  in  the  up  and  down  d i r e c t i o n s  

may   be  high  at  the  lower  p o r t i o n   and  the  s a m e   may  be  low  a t  

the  uppe r   p o r t i o n .  

Severa l   cases   in  which  the  m a g n e t i c   s u b s t a n c e   12  is  



ins ta l l ed   c o n t i n u o u s l y   has  been  d e s c r i b e d   h e r e t o f o r e .   H o w e v e r ,  

as  s h o w n   in  Fig.  3,  it  may  be  pos s ib l e   to  ins ta l l   d i s c o n t i n u o u s l y  

two  r a w s   of  the  m a g n e t i c   s u b s t a n c e s   12a  and  12b  z igzag  in 

pa r a l l e l   with  each  o ther .   Even  on  tha t   o c c a s i o n ,   the  d i s t a n c e   d 

at  the  lower  p o r t i o n   of  the  p lan t   is  widened ,   while  the  s a m e   a t  

the  uppe r   p o r t i o n   t he r eo f   is  n a r r o w e d   and  only  one  row  of  t h e  

m a g n e t i c   s u b s t a n c e   12c  is  ins ta l led   at  the  u p p e r m o s t   p o r t i o n   f o r  

example .   When  the  op t i ca l   m e a n s   30  moves   up  and  down  at  t h e  

lower  pos i t ion ,   it  p e r f o r m s   the  g o o s e n e c k   m o v e m e n t   be tween   1 2 a  

and  12b.  On  the  c o n t r a r y ,   at  the  uppe r   p o r t i o n   it  m o v e s   up  a n d  

down  l inea r ly   w i t h o u t   p e r f o r m i n g   the  g o o s e n e c k   m o v e m e n t .   In  

such  a  m a n n e r ,   the  l ight  r ays   can  be  e f fec t ive ly   suppl ied   to  t h e  

t r e e s .  

An  op t i ca l   fiber  d i v e r g i n g   f rom  the  op t i ca l   c o n d u c t o r   20 

and  t aken   o u t s i d e   t h e r e f r o m   is  r e p r e s e n t e d   by  21.  A  p h o t o  

s e n s o r   22  is  m o u n t e d   on  the  tip  end  p o r t i o n   of  the  op t i ca l   f i b e r  

21.  By  m e a n s   of  the  pho to   s e n s o r   22,  the  l ight  r a y s   suppl ied   in 

the  opt ica l   c o n d u c t o r   20  are   de tec ted .   At  the  time  of  d e t e c t i n g  

the  l ight  r a y s   the  pump  40  is  d r iven ,   while  at  the  time  of  n o n -  

d e t e c t i o n   it  is  s t o p p e d .  

M o r e o v e r ,   in  a d d i t i o n   to  the  a b o v e - m e n t i o n e d   d e t e c t i o n  

of  the  l ight  r ays ,   the  l ight  r ays   suppl ied   f rom  the  o p t i c a l  

c o n d u c t o r   20  is  de tec ted ,   for  e x a m p l e ,   by  the  pho to   s e n s o r   23  

ins ta l l ed   in  the  cy l inder   10,  and  the  pump  40  is  c o n t r o l l e d   by  t h e  

de t ec t i on   s ignal .   The re   a re   v a r i o u s   d e t e c t i o n   m e t h o d s   a s  

m e n t i o n e d   h e r e t o f o r e .  

A  gear   m o u n t e d   on  the  c i r c u m f e r e n t i a l   p o r t i o n   of  t h e  

f o u n d a t i o n   50  is  r e p r e s e n t e d   by  51.  For  i n s t ance ,   a  m o t i v e  



power   is  t r a n s m i t t e d   to  the  f o u n d a t i o n   50  by  m e a n s   of  a  m o t o r  

not  s h o w n   in  the  d r a w i n g   t h r o u g h   the  m e d i u m   of  the  gear   51  in 

o rde r   to  r o t a t e   or  r o t a t a b l y   move   the  f o u n d a t i o n   50.  At  t h i s  

time,  the  cy l inde r   10  r o t a t e s   t o g e t h e r   with  the  f o u n d a t i o n   50 .  

In  c o n s e q u e n c e ,   the  d i r e c t i o n   of  the  l ight  r a y s   e m i s s i o n   f rom  t h e  

cy l inder   10  c h a n g e s .   T h e r e f o r e ,   the  i l l u m i n a t i n g   d i r e c t i o n   of  t h e  

light  r a y s   can  be  c h a n g e d   not  only  up  and  down  but  in  t h e  

d i r e c t i o n   of  the  r o t a t i o n   angle   so  t ha t   the  l ight  r a y s   c a n  

i l l u m i n a t e   an  a r e a   over   a  wider  r a n g e .  

Fig.  4  is  a  c r o s s - s e c t i o n a l   c o n s t r u c t i o n   view  f o r  

e x p l a i n i n g   o the r   e m b o d i m e n t   of  the  p r e s e n t   i nven t ion .   In  t h i s  

e m b o d i m e n t ,   the  cy l inder   10  and  the  op t i ca l   oil  s u p p l y i n g   p i p e s  

41  and  42  as  s h o w n   in  Fig.  1  are   u n i t a r i l y   c o n s t r u c t e d  

p r e v i o u s l y   so  as  to  f a c i l i t a t e   the  h a n d l i n g   the reof .   T h e  

o p e r a t i o n a l   p r inc ip l e   of  such  c o n s t r u c t i o n   is  qui te   s a m e   as  t h a t  

of  the  e m b o d i m e n t   s h o w n   in  Fig.  1. 

Fig.  5  is  a  c r o s s - s e c t i o n a l   view  t aken   a long  the  s e c t i o n  

line  A  -   A  of  Fig.  4.  In  this  e m b o d i m e n t ,   the  a b o v e -  

m e n t i o n e d   p e r m a n e n t   m a g n e t s   or  m a g n e t i c   s u b s t a n c e s   12  d i v i d e d  

into  the  p o r t i o n s ,   12a  and  12b,  are   a r r a n g e d   in  a  s t a t e   o f  

z igzag  at  the  side  of  the  op t i ca l   oil  s u p p l y i n g   pipe  42  so  as  t o  

hold  it  t h e r e b e t w e e n ,   as  shown   in  Fig.  3.  In  such  a  m a n n e r ,  

the  op t ica l   m e a n s   30  is  guided  as  is  the  case   of  Fig.  3. 

Fig.  6  is  a  c r o s s - s e c t i o n a l   view  s h o w i n g   a  ho lder   65  f o r  

hold ing   a  pho to   s e n s o r   61  or  62.  The  ho lder   65  is  a  band  f o r  

u n i t a r i l y   s u r r o u d i n g   the  cy l inder   10  and  the  op t i ca l   oil  s u p p l y i n g  

pipe  42.  The  pho to   s e n s o r   61  or  62  is  ins ta l l ed   at  the  p o s i t i o n  

c o r r e s p o n d i n g   to  the  e m i s s i o n   side  of  the  l ight  r a y s   in  t h e  



cyl inder   10.  The  ho lder   65  can  be  f a s t e n e d   at  the  o p p o s i t e   s i d e  

tha t   is  the  p o r t i o n   s u r r o u n d i n g   the  op t ica l   oil  s u p p l y i n g   p ipe .  

In  c o n s e q u e n c e ,   in  o rde r   to  a d j u s t   the  pos i t i on   f o r  

m o u n t i n g   the  pho to   s e n s o r ,   the  ho lder   can  be  moved   a long  t h e  

cy l inder   10  and  fixed  at  the  des i red   pos i t ion .   T h e r e f o r e ,   t h e  

m o v e m e n t   r a n g e   of  the  op t ica l   m e a n s   can  be  easi ly  a d j u s t e d .  

As  d e s c r i b e d   before ,   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,  

the  op t ica l   m e a n s   30  is  c o n s t r u c t e d   with  a  t r a n s p a r e n t   m e m b e r  

of  elliptic  globe  s h a p e   hav ing   a  s h o r t   d i a m e t e r   a p p r o x i m a t e l y  

equal   to  the  inner  d i a m e t e r   of  the  cy l inder   10.  T h e r e f o r e ,   t h e  

op t ica l   m e a n s   30  can  be  moved   in  the  cy l inder   1 0  i n   the  a x i s  

d i r e c t i o n   t he reo f ,   in  the  case  of  e m p l o y i n g   the  cy l inder   10 

c o n s t r u c t e d   a long  a  l inear   line  as  a  m a t t e r   of  c o u r s e   and  in  t h e  

case  of  e m p l o y i n g   the  s a m e   c o n s t r u c t e d   in  a  c i r cu l a r   arc  s h a p e .  

C o n s e q u e n t l y ,   as  s h o w n   in  Fig.  4,  it  is  pos s ib l e   t ha t   t h e  

tip  end  p o r t i o n   of  the  cy l inder   10  is  c o n s t r u c t e d   in  a  c i r c u l a r   a r c  

shape .   By  use  of  such  a  c o n s t r u c t i o n   as  m e n t i o n e d   above ,   t h e  

l ight  r a y s   can  be  suppl ied   h o r i z o n t a l l y   to  the  tree  at  the  l o w e r  

p o r t i o n   of  the  tree  and  the  s a m e   can  be  suppl ied   f rom  r i g h t  

o v e r h e a d   to  the  tree  at  the  uppe r   p o r t i o n   the reof .   O t h e r w i s e ,  

the  cy l inder   10  can  be  c o n s t r u c t e d   in  a  s t a t e   of  sp i ra l   so  tha t   t h e  

op t ica l   m e a n s   30  m o v e s   in  the  sp i r a l   cy l inder ,   or  the  cy l inder   10 

can  be  c o n s t r u c t e d   in  a  s t a t e   of  c i r c u l a r   a rch   so  as  to  supp ly   t h e  

light  r a y s   to  the  p l a n t s   inside  or  o u t s i d e   the  a r c h - s h a p e d  

cyl inder .   Since  the  cy l inder   10  can  be  c o n s t r u c t e d   in  a  s t a t e   o f  

the  o p t i o n a l   des i red   shape ,   it  is  pos s ib l e   to  c o n s t r u c t   a  l i g h t  

r a d i a t o r   s u i t a b l e   for  the  p u r p o s e   of  u s a g e .  

Fig.  7  is  a  c o n s t r u c t i o n   view  s h o w i n g   an  e m b o d i m e n t   in 



which  the  cy l inder   10  is  c o n s t r u c t e d   in  a  s t a t e   of  loop  u t i l i z i n g  

the  c h a r a c t e r i s t i c s   of  the  p r e s e n t   i n v e n t i o n   as  m e n t i o n e d   a b o v e .  

The  cy l inder   10  is  c o n s t r u c t e d   in  a  s t a t e   of  loop  as  s h o w n   in  F ig .  

7,  and  a  p a r t i t i o n   p la te   70  d iv ides   the  inner  space   of  the  c y l i n d e r  

at  an  o p t i o n a l   p o s i t i o n   the reof .   The  op t i ca l   oil  45  is  s u p p l i e d  

into  the  cy l inde r   10  by  m e a n s   of  the  liquid  pump  40  f rom  b o t h  

end  p o r t i o n s   of  the  cy l inder   10  d iv ided  by  the  p a r t i t i o n   p la te   70 .  

The  op t i ca l   m e a n s   30  is  moved   by  the  ac t ion   of  the  d i f f e r e n t i a l  

p r e s s u r e   appl ied   to  both  end  p o r t i o n s   of  the  op t i ca l   m e a n s   30  a s  

is  the  case   of  the  o the r   e m b o d i m e n t s   d e s c r i b e d   before .   T h e  

d i r e c t i o n   of  its  m o v e m e n t   is  d e t ec t ed   by  use  of  the  pho to   s e n s o r s  

61  and  62  or  the  m a g n e t i c   s e n s o r s   63  and  64,  and  the  d e t e c t i o n  

s igna l   g e n e r a t e d   t h e r e f r o m   c o n t r o l s   the  m o v e m e n t   of  the  o p t i c a l  

m e a n s   30.  The  o p e r a t i o n a l   t h e o r y   m e n t i o n e d   a b o v e   is  q u i t e  

s a m e   as  tha t   of  the  o the r   p r e v i o u s   e m b o d i m e n t s .   On  t h a t  

o c c a s i o n   as  s h o w n   in  Fig.  7,  the  l ight  r a y s   r a d i a t e d   f rom  t h e  

op t ica l   m e a n s   a re   r a d i a t e d   to  the  i n t e r n a l   side  of  the  l o o p .  

H o w e v e r ,   the  s a m e   can  be  r a d i a t e d   to  the  e x t e r n a l   side  of  t h e  

loop.  O t h e r w i s e ,   the  l ight  r a y s   to  be  r a d i a t e d   (or  the  o p t i c a l  

m e a n s   30)  can  be  r o t a t e d   or  r o t a t i n g l y   moved   in  the  c y l i n d e r  

10.  

Fig.  8  is  a  p e r s p e c t i v e   view  s h o w i n g   an  e m b o d i m e n t   of  a  

s i n g l e - l e a f   s c reen   of  the  l ight  r a d i a t o r s   c o n s t r u c t e d   by  u t i l i z i n g  

the  c h a r a c t e r i s t i c s   of  the  p r e s e n t   i n v e n t i o n   as  m e n t i o n e d   a b o v e .  

This  e m b o d i m e n t   s h o w s   a  c o n s t r u c t i o n   f o r m e d   by  se t t ing   up  in 

p a r a l l e l   a  p l u r a l i t y   of  l ight  r a d i a t o r s   as  s h o w n   in  Fig.  4.  I n  

such  a  m a n n e r ,   it  fo l lows  t ha t   only  one  liquid  pump  is  e m p l o y e d  

and  all  of  the  l ight  r a d i a t o r s   can  be  c o n t r o l l e d   by  the  p h o t o  



s e n s o r   or  the  m a g n e t i c   s e n s o r   ins ta l led   at  an  o p t i o n a l   d e s i r e d  

cyl inder .   In  c o n s e q u e n c e ,   such  a  c o n s t r u c t i o n   enab le s   a  w i d e  

r a n g e   of  i l l u m i n a t i o n   at  a  smal l   e x p e n s e .  

On  the  c o n t r a r y ,   in  the  case  of  c o n t r o l l i n g   the  m o v e m e n t  

of  the  op t ica l   m e a n s   per  the  r e s p e c t i v e   cy l inde r s ,   the  e x p e n s e   f o r  

i l l u m i n a t i o n   t u r n s   out  to  be  large.   Howeve r ,   in  such  a  m a n n e r ,  

the  op t ica l   m e a n s   can  be  set  at  an  o p t i o n a l   des i red   pos i t i on   p e r  

the  r e s p e c t i v e   cy l inders .   T h e r e f o r e ,   the  l ight  s o u r c e   is  l o c a t e d  

at  r a n d o m   so  t ha t   it  t u r n s   out  to  be  p r e f e r a b l e   for  c u l t i v a t i n g  

the  p l an t s   or  the  l ike.  

M o r e o v e r ,   a l t h o u g h   the  e m b o d i m e n t   of  se t t ing   up  a  l a r g e  

n u m b e r   of  l ight  r a d i a t o r s   in  a  s t a t e   of  a  s i n g l e - l e a f   s c reen   is  

s h o w n   in  Fig.  7,  it  may  be  easi ly  u n d e r s t o o d   tha t   a  l a r g e  

n u m b e r   of  l ight  r a d i a t o r s   can  be  p r e f e r a b l y   c o m b i n e d   with  e a c h  

o ther   so  as  to  form  in  an  o p t i o n a l   des i re   s h a p e   d e p e n d i n g   u p o n  

the  n e c e s s i t y   t h e r e o f .  

As  is  a p p a r e n t   f rom  the  f o r e g o i n g   d e s c r i p t i o n ,   a c c o r d i n g  

to  the  p r e s e n t   i nven t ion ,   it  is  pos s ib l e   to  p r o v i d e   a  l ight  r a d i a t o r  

in  which  the  so la r   r ays   or  the  a r t i f i c i a l   l ight  r a y s   t r a n s m i t t e d  

t h r o u g h   the  op t i ca l   c o n d u c t o r   can  be  e f fec t ive ly   d i f fused   a n d  

i l l u m i n a t e   the  a r e a   over   a  wider  r ange .   In  p a r t i c u l a r ,   the  l i g h t  

r a d i a t o r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   is  p r e f e r a b l e   f o r  

s u p p l y i n g   the  l ight  r a y s   to  the  tall  p lan t s ,   the  c i r c u l a r l y   o r  

l inear ly   d i s t r i b u t e d   p lan t s ,   etc.  f rom  the  l ight  s o u r c e   for  use  in 

the  p h o t o - s y n t h e s i s   in  the  m o s t   p r e f e r a b l e   s t a t u s   in  a c c o r d a n c e  

with  the  c o n d i t i o n   of  the  p lan t s .   And  f u r t h e r ,   since  the  l i g h t  

s o u r c e   moves ,   the  b r i g h t   and  d a r k   light  r ays   can  be  r e p e a t e d l y  

supp l ied   to  the  p l an t s   s u i t a b l y   and  t h e r e b y   p r o m o t e   the  p h o t o  

s y n t h e s i z i n g   ac t ion   p e r f o r m e d   by  the  p l a n t s .  



(1)  A  l ight  r a d i a t o r ,   c h a r a c t e r i z e d   in  tha t   said  l i g h t  

r a d i a t o r   c o m p r i s e s   a  t r a n s p a r e n t   cy l inder ,   an  op t ica l   c o n d u c t o r  

for  gu id ing   l ight  r a y s   into  said  cy l inder   t h r o u g h   one  end  of  s a i d  

cy l inder ,   op t i ca l   m e a n s   m o v a b l y   a c c o m m o d a t e d   in  said  c y l i n d e r  

for  r e f l ec t ing   said  l ight  r a y s   guided  into  said  cy l inder   f rom  s a i d  

op t ica l   c o n d u c t o r   and  r a d i a t i n g   said  l ight  r a y s   o u t s i d e   s a i d  

cy l inder ,   and  d r iv ing   m e a n s   for  mov ing   said  op t i ca l   m e a n s   a l o n g  

an  axis  d i r e c t i o n   of  said  cy l inder ,   said  op t ica l   m e a n s   b e i n g  

c o n s t r u c t e d   with  a  t r a n s p a r e n t   m e m b e r   of  elliptic  globe  s h a p e  

hav ing   a  s h o r t   d i a m e t e r   a p p r o x i m a t e l y   equal   to  the  i n n e r  

d i a m e t e r   of  said  cy l inder   and  c o m p r i s i n g   an  air  c h a m b e r   h a v i n g  

a  r e f l ec t ion   s u r f a c e   for  r e f l ec t ing   light  r a y s   guided  into  s a i d  

cy l inde r   and  r a d i a t i n g   the  s a m e   o u t s i d e   said  cy l inder   in  the  i n n e r  

space   t he r eo f ,   said  d r iv ing   m e a n s   c o m p r i s i n g   op t ica l   oil  filled  in 

said  cy l inder   and  a  liquid  pump  hav ing   an  end  p o r t i o n  

c o m m u n i c a t i n g   with  the  end  p o r t i o n   of  said  cy l inder   and  a n o t h e r  

end  p o r t i o n   c o m m u n i c a t i n g   with  the  o ther   end  p o r t i o n   of  t h e  

same ,   and  said  op t ica l   m e a n s   being  moved   in  said  cy l inder   b y  

use  of  said  liquid  p u m p .  

(2)  A  l ight  r a d i a t o r   as  def ined  in  Claim  1,  c h a r a c t e r i z e d  

in  tha t   a  p e r m a n e n t   m a g n e t   is  ins ta l l ed   at  a  pos i t i on   whe re   t h e  

light  r a y s   r e f l ec ted   by  said  op t ica l   m e a n s   is  not  p r e v e n t e d   f r o m  

p a s s i n g   t h e r e t h r o u g h .  

(3)  A  light  r a d i a t o r   as  def ined  in  Claim  2,  c h a r a c t e r i z e d  

in  tha t   m a g n e t i c   s u b s t a n c e   is  a r r a n g e d   a long  an  axis  d i r ec t i on   o f  

said  cy l inder   on  an  ou te r   c i r c u m f e r e n t i a l   s u r f a c e   t h e r e o f .  

(4)  A  l ight  r a d i a t o r   as  def ined  in  Claim  3,  c h a r a c t e r i z e d  



in  tha t   said  m a g n e t i c   s u b s t a n c e   is  a r r a n g e d   in  a  line  or  belt  s t a t e  

e l o n g a t e d   c o n t i n u o u s l y   in  an  axis  d i r e c t i o n   of  said  c y l i n d e r .  

(5)  A  light  r a d i a t o r   as  defined  in  Claim  3,  c h a r a c t e r i z e d  

in  tha t   said  m a g n e t i c   s u b s t a n c e   is  a r r a n g e d   z i g z a g  

d i s c o n t i n u o u s l y   in  an  axis  d i r ec t i on   of  said  c y l i n d e r .  

(6)  A  light  r a d i a t o r   as  def ined  in  e i ther   one  of  Claims  1 

t h r o u g h   5,  c h a r a c t e r i z e d   in  tha t   said  d r iv ing   m e a n s   is  a  

g e n e r a t o r   for  p r o d u c i n g   a  d i f f e r e n t i a l   p r e s s u r e   appl ied   b e t w e e n  

both  ends  of  said  c y l i n d e r .  

(7)  A  l ight  r a d i a t o r   as  def ined  in  e i ther   one  of  Claims  1 

t h r o u g h   6,  c h a r a c t e r i z e d   in  tha t   said  light  r a d i a t o r   c o m p r i s e s  

two  pho to   s e n s o r s   a long  an  axis  d i r ec t i on   of  said  cy l inder   on  a n  

outer   c i r c u m f e r e n t i a l   p o r t i o n   of  said  cy l inder ,   l ight  r a y s  

re f lec ted   by  said  op t ica l   m e a n s   being  de t ec t ed   by  use  of  s a i d  

photo   s enso r   in  o rde r   to  c o n t r o l   said  d r iv ing   m e a n s   and  t h e r e b y  

c h a n g e   a  m o v e m e n t   d i r ec t i on   of  said  op t ica l   m e a n s .  

(8)  A  light  r a d i a t o r   as  def ined  in  Claim  7,  c h a r a c t e r i z e d  

in  tha t   a  pos i t ion   of  said  pho to   s e n s o r   can  be  a d j u s t e d   a long  a n  

axis  d i r e c t i o n   of  said  c y l i n d e r .  

(9)  A  light  r a d i a t o r   as  def ined  in  e i ther   one  of  Claims  2 

t h r o u g h   5,  c h a r a c t e r i z e d   in  tha t   said  l ight  r a d i a t o r   c o m p r i s e s  

two  m a g n e t i c   s e n s o r s   a long  an  axis  d i r ec t ion   of  said  cy l inder   o n  

an  ou te r   c i r c u m f e r e n t i a l   p o r t i o n   the reof ,   said  p e r m a n e n t   m a g n e t  

or  m a g n e t i c   s u b s t a n c e   being  de tec ted   by  use  of  said  m a g n e t i c  

s enso r   in  o rde r   to  c o n t r o l   said  d r iv ing   m e a n s   and  t h e r e b y  

c o n t r o l   a  m o v e m e n t   d i r ec t ion   of  said  op t ica l   m e a n s .  

(10)  A  light  r a d i a t o r   as  def ined  in  Claim  9,  

c h a r a c t e r i z e d   in  tha t   a  pos i t ion   of  said  m a g n e t i c   s e n s o r   can  b e  



a d j u s t e d   a long  an  axis  d i r ec t ion   of  said  c y l i n d e r .  

(11)  A  l ight  r a d i a t o r   as  def ined  in  e i ther   one  of  C l a i m s  

1  t h r o u g h   10,  c h a r a c t e r i z e d   in  tha t   said  cy l inder   has  a  c i r c u l a r  

arc  p o r t i o n .  

(12)  A  l ight  r a d i a t o r   as  def ined  in  Claim  11,  

c h a r a c t e r i z e d   in  t h a t   said  cy l inder   is  c o n s t r u c t e d   in  a  s t a t e   o f  

l o o p .  

(13)  A  light  r a d i a t o r   as  def ined  in  Claim  11,  

c h a r a c t e r i z e d   in  t ha t   said  cy l inder   is  c o n s t r u c t e d   in  a  s t a t e   o f  

s p i r a l .  

(14)  A  l ight  r a d i a t o r   as  def ined  in  ei ther   one  of  C l a i m s  

1  t h r o u g h   10,  c h a r a c t e r i z e d   in  t ha t   a  l a rge   n u m b e r   of  s a i d  

c y l i n d e r s   are   u n i t a r i l y   c o m b i n e d   with  each  o t h e r .  

(15)  A  l ight  r a d i a t o r   as  def ined  in  e i ther   one  of  C l a i m s  

1  t h r o u g h   14,  c h a r a c t e r i z e d   in  tha t   said  cy l inder   is  u n i t a r i l y  

c o m b i n e d   with  an  op t i ca l   oil  s u p p l y i n g   pipe  for  s u p p l y i n g   o p t i c a l  

oil  t h e r e i n .  
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